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Abstract
This thesis focuses on an appropriate and applicable way to recover from natural disasters in a place where indigenous resources, building and construction technologies,
and manpower are unlike those in developed countries. Overtime, Haiti has suffered
from a multitude of natural disasters that have had devastating long-term effects on
the safety and health of the country. As a result, it has become apparent that Haitians
expanded their housing off of existing relief shelters through improper building techniques. These improper techniques lead to insufficient structural stability of their homes
and increased vulnerability to future disasters. The proposal for this thesis focuses on
a new disaster recovery process and new transitional houses for rural communities in
Haiti. For a situational analysis, the community of Fond-des-Blancs, Haiti has been selected. The concept of the project challenges the existing disaster relief process and
the three phases of relief housing; emergency, temporary, to permanent, by creating
a new recovery process that incorporates community involvement and two phases of
relief housing; emergency to transitional. The final design will demonstrate how housing after emergency solutions can plan for future expansion with strong connections,
utilize locally available materials and resources, and empathize with the Haitian construction techniques all through the collaboration between the effected community,
local government and aid agencies. The overall goal is to provide Haitians with flexible
recovery housing that Haitian families can expand and personalize into a home that is
reflective of their needs, traditions, and family dynamics.
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Chapter 1

Introduction
Natural disasters are a consistent occurrence that effect vast amounts of land, infrastructure, and people in a short amount of time. As architects, we must resolve an
appropriate way to rebuild these devastated areas by understanding the success and
failures of past disaster relief reconstruction strategies. How do we get things “back to
normal” or create a “new normal” that is accepted by the local community in an area
that has drastically changed in a few minutes or a few days? More specifically, what
is the best process for rebuilding in a developing country that has apparent cultural
limitations in construction techniques and availability of adequate materials? How is
shelter provided for the thousands of millions of displaced families in a country where
there is little assistance provided by the government to fund the rebuilding of their
homes?
These questions need to be solved, and Haiti is currently struggling to find the answers.
Since the earthquake struck Port-au-Prince on January 12th, 2010, there have been few
signs that the disaster relief process is providing Haitians with safe, healthy, and sustainable living conditions. Most of this is a result of Haiti being one of the poorest countries in the western hemisphere that is also sited in a zone consistently vulnerable to
earthquakes, hurricanes, and mudslides. This thesis focuses on the reasons why Haitian
homes are reconstructed inadequately and addresses whether there is a better solution to disaster relief housing than progressing through the three phases of emergency,
temporary, and permanent structures.
The first step in providing an efficient and successful residential reconstruction solution
is to understand how the current relief aid process can be revised to further benefit the
effected area. Various problems result from breaking the recovery process into emergency, temporary, and permanent phases in Haiti and developing countries of similar
vulnerability. In order to “build back better”, the reconstruction phasing needs to take
into consideration specific site conditions and cultural traditions to enable a more sustainable vision for Haiti (Farmer 367). This vision can be accomplished through a revised housing approach of transitional relief housing.
The remaining text will provide an overview of the disaster relief process and how the
relief housing within this process can be restructured to best meet the cultural, social,
and environmental needs of Haiti and its people. The positive and negative aspects
of both emergency and temporary housing will be critiqued in order to indicate the
features that need to be considered and revised in the design of a transitional house,
which I will call Phase 1 Housing. The design of this house is meant to be implemented
after a future natural disaster in rural Haiti. In order to create a prototype situation for
the implementation of this transitional house, the rural town of Fond-des-Blancs, Haiti
will be studied. The infrastructure and community traditions of Fond-des-Blancs will
be researched, as well as a specific family compound that will serve as the site for the
final design scenario.
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Chapter 2

Existing Disaster Relief Aid Process
“A disaster is a serious disruption of the functioning of a community or a society involving widespread human, material, economic, or environmental losses and impacts,
which exceeds the ability of the affected community or society to cope using its own
resources (Lizarralde, Gonzalo, and Johnson 3).” When a country is devastated by a
natural disaster that is beyond the national government’s realm to recover, the leader
of the country must appeal for international assistance. The relief operations and assistance is then broken down into five phases: search and rescue, treatment and survival,
relocation and rehabilitation, early recovery, and long-term reconstruction (Donlon 9).
The following text in this chapter compares the phases of a typical relief process to the
process that happened in Port-au-Prince, Haiti after the January 12th, 2010 earthquake.
For example, when Haiti was struck by the magnitude 7.0 earthquake on January 12th,
2010, President Rene Preval appealed for international assistance. Preval stated his
country was in a state of “unimaginable” devastation and a post-disaster assessment
reported that over one third of the countries population, 1.3 million people, were effected and a value of $11.5 billion was needed for recovery and reconstruction (Schuller
and Morales 101). Figure 1 on the next page shows the severity of the earthquake and
the vast area it effected. This brought about a need for international support. Thus,
a conference was held to present global donors with Haiti’s action plan for recovery
(Donlon 1).
In a typical relief situation, one of the first global organizations to step in and provide
relief assistance to an effected population is the United Nations. There are various programs within the United Nations that assist in specific types of aid such as health, nutrition, safety, and shelter but the first step in providing effective assistance is establishing
a headquarters to organize the incoming search and rescue and aid teams (UN 2013).
The United Nations’ first step in assistance is done through their Disaster Assessment
and Coordination program (UNDAC), the Coordination of Humanitarian Affairs teams
(OCHA), and the Onsite Operations and Coordination Centers (OSOCC). These headquarters assist local authorities, coordinate the search and rescue teams, and work
with military forces. The main task of these three programs is to coordinate programs,
resources, and plan facility locations. In an ideal situation, the United Nations would
be able to draw from the effected areas prepared relief management plan (Donlon 11).
Often times, initial aid assistance is delayed depending on the severity of the disaster
and the infrastructure destroyed. Haiti struggled to provide immediate assistance in
the aftermath of the earthquake due to the epicenter striking Port-au-Prince and destroying hospitals and government buildings (Donlon 3). It took two days for aid to arrive in Haiti so the first wave of assistance was left to Haitians helping Haitians (Schuller
and Morales 103). Many of the government officials and United Nation’s personnel were
already in Port-au-Prince at the time of the earthquake. Unfortunately, they could not
provide immediate assistance because they were among those that were missing or
dead. The Port-au-Prince airport control tower was also destroyed thus delaying international aid (Donlon 3). These setbacks resulted in a delayed coordination of programs, resources, and facilities by the United Nations.
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Figure 1: Earthquake Intensity Map (“Haiti Earthquake Maps”)

Search and Rescue
Once teams have been organized and a needs assessment completed, search and rescue teams are sent out in the hopes of finding and assisting as many survivors as possible. The first wave of assistance is provided by local emergency services and first
responders in the disaster area. The next wave of help is from the arrival of non-governmental organizations (NGOs) and volunteers who are eager to assist where needed.
Heavy-lift equipment is often needed to remove large debris off of those who are
trapped under collapsed infrastructure and medical teams are on site to provide immediate assistance to the injured and to distribute supplies to medical camps(Donlon
11). The search and rescue phase of assistance can last days after the disaster or up to
a few weeks depending the severity of the disaster (Crutchfield 2013).
For Haiti, Preval’s top priority was to conduct search and rescue operations. This proved
to be a challenging task because the United Nations headquarters collapsed in the
shock of the earthquake. Hospitals in Port-au-Prince were also destroyed and of those
that were still intact, they had lost electricity. Therefore, an offshore vessel medical unit
was set up to assist survivors. In addition, due to the loss of electricity, government officials were in dire need of communication equipment to better coordinate response
efforts (Donlon 6). As previously mentioned, local Haitians and Haitian medical teams
conducted the first two days of search and rescue until the airport was up and running
to receive international aid and equipment (Schuller and Morales 103).
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Treatment and Survival
Treatment and survival is the second phase of the relief process which starts during the
search and rescue phase and continues for a few weeks to a few months depending on
the countries preparedness, availability and accessibility to resources, and the magnitude of the disaster. At the start of this phase, many survivors are in need of immediate
medical attention and will need repeated treatments to completely recover from their
injuries. Medical teams and camps are strategically set up to assist as many people as
possible. Substantial transportation is often needed at this time to distribute supplies,
medicines, and patients to various camps and hospitals (Crutchfield 2013). In addition,
aid agencies such as the World Food Program and the Food and Agriculture Organization begin to distribute food and water to the effected population. Plans are also made
to set up sites for safe water sources and clean sanitation systems (Donlon 11).
The United Nations organized twelve relief sectors in Haiti to prioritize partners and
resources. The chart in Table 1 lists the aid organizations and the sector that they lead.

Table 1: Aid Sectors in Haiti (Donlon 12)
Aid Organization
FAO
Food and Agriculture Organization
IOM
International Organization for Migration
UNDP
U.N. Development Program
UNICEF
U.N. Children’s Fund
IFRC
International Federation of Red Cross and Red Crescent Societies
WFP
World Food Program
WHO/PAHO
World Health Organization/Pan American Health Organization
WFP
World Food Program
UNICEF
U.N. Children’s Fund
OHCHR
Office of the High Commissioner for Human Rights
UNFPA
U.N. Population Fund
UNICEF
U.N. Children’s Fund

Sector
Agriculture
Camp Coordination and Camp Management
Early Recovery
Education
Emergency Shelter and Non-Food Items
Emergency Telecommunications
Health
Logistics
Nutrition
Protection
Gender Based Violence
Water, Sanitation, and Hygiene

Relocation and Rehabilitation
The next phase of the relief process is relocation and rehabilitation of the internally displaced persons (IDPs). During this phase, survivors who are forced to leave their homes
due to damage or instability are relocated to a safe area and provided emergency
shelters which are arranged in camps (Donlon 9). These emergency housing camps are
provided and set up by the UN High Commissioner of Refugees and the International
Organization for Migration (UN 2013). It is at this time when the focus shifts from imminent survival to recovery and rebuilding (Crutchfield 2013).
For Port-au-Prince and surrounding areas, reports indicated that 1.3 million people lost
their homes. 97,000 homes were destroyed and 188,000 were damaged. With a devastation of this magnitude, there was a lack of emergency shelters (Donlon 12). IDPs
were moved to approximately 1,300 camps, 800 of which were located within Port-auPrince’s city limits and only a few families were fortunate enough to receive tents. The
remaining IDPs were left to construct their own shelter from wooden posts, bedding
sheets, plastic, and sheet metal. Immediately following the earthquake before the tent
cities were created, Haitians met in front of the National Palace and various public
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areas to try and reunite with loved ones. Figures 2-5 show the unfavorable conditions
of these camps. In addition, Haitians also found shelter from the harsh sun and rain in
schools and churches (Schuller and Morales 111-115). The remaining IDPs, an average
482,000 people, were forced to relocate outside the city and stay with host communities or family and friends (Donlon 13). The Haitian government provided free transportation to evacuate survivors to these locations not damaged by the earthquake
(Donlon 6).

Figure 2: Aerial view to one of the 1,300 camps in
Port-au-Prince and surrounding areas (“Haiti Survivor Camps”)

Figure 3: Coleman tents provided to displaced
populations in Haiti (“Haiti Survivor Camps”)

Figure 4: Makeshift tent cities constructed of
wooden posts and bed sheets (“Haiti Survivor
Camps”)

Figure 5: Haitians gather in front of the National
Palace following the earthquake (“Haiti Survivor
Camps”)
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Early Recovery
Refugees remain in emergency shelters for a few weeks or months until temporary
houses are provided in the early recovery phase. At this point, the displaced population has a more stable shelter that can better withstand climate and provide increased
privacy and security. Sources of food and water have also been set up so families can
begin to go about their daily lives. During this phase, men and women attempt to create a “new normal” for themselves. They search for available jobs and send their children to schools that are set up as temporary accommodations to their camps. These
conditions can last weeks, months, or even years depending on the vulnerability of the
effected area and its ability to start the reconstruction process (Cruthfield 2013).
Haitians were forced to leave emergency shelters provided by educational buildings
when schools sought to reopen and resume classes. More than 1,750 families were
moved to two temporary relocation sites at the edge of Port-au-Prince in April, four
months after the earthquake (Donlon 13). Not all families staying in tent cities were
granted the opportunity to move to planned relocation sites with temporary shelters,
known as T-shelters. Those that did move, transitioned into shelters made of treated
plywood or repurposed shipping containers. The sites were supposed to provide social
services such as security, patrols, water, maintained toilets, clinics, and a shelter for a
school, but most camps lacked these amenities. Figure 6 and 7 are examples of T-shelters and temporary camps constructed by Catholic Relief Services to transition people
from the distress of emergency tent cities. Within three months, NGOs had constructed 20,000 temporary houses (Schuller and Morales 111-119). The American Red Cross
configured a three year update to the earthquake response in Haiti that reported 193.2
million dollars had been spent on the construction of temporary shelters (McGovern 4).
Lessons (“Procurement and
Logistics,” continued)
• Give cash advances to key staff.
In Haiti, having cash on hand
helped to quickly resolve small
problems that would have caused
major bottlenecks in production.
For example, staff might need
to purchase drill bits, hurricane
straps or a couple bags of cement
on short notice. Cash advances
should be commensurate with the
scope of the emergency and the
person’s responsibilities.
• Consider including the partners’ or
contractors’ costs for transporting
shelters to construction sites.
Local contractors are often
capable of mobilizing cost-efficient
transportation. This greatly
reduced CRS’ logistics costs and
related expenses.

CRS Haiti implemented
processes for quality control,
tracking and accountability.
Photo by Benjamin Depp for CRS.
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Figure 6: T-shelters built by Catholic Relief Services (Hirano 32)

Figure 7: Prefabricated T-shelters arrive on site by
Tap Taps (Hirano 28)

Catholic Relief Services
228 West Lexington Street
Baltimore, MD 21201, USA
Tel: (410) 625-2220
www.crsprogramquality.org
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Long-Term Reconstruction
Long-term reconstruction is the last phase of the disaster relief process and it’s at this
point when permanent structures are rebuilt. Permanent homes start to replace temporary housing structures and new public buildings enable men and women to return
to work and children to school. As the community is rebuilt, the social fabric of the
community is strengthened and survivors begin to recover in a new stable environment.
Plans for long-term housing are addressed by not only outside agencies but also Haitian ministries who work out of makeshift offices (Donlon 6). In most cases, especially
in developing countries such as Haiti, temporary structures often become unintentional
permanent structures. Many Haitians were simply too scared to return home because
they feared the stability of their concrete constructed homes. The collapse of concrete
structures is what killed so many Haitians during the earthquake. Thus, some families prolonged their stay in temporary camps (Jean Thomas). This causes numerous
problems in terms of infrastructure, land, and space that will be discussed later in the
text. Those remaining in the camps were forced to evict a year later and some had no
choice but to return to their original homes even though they were still damaged and
in unsafe conditions. Only 4.7% of IDP families left the camps voluntarily because their
homes had been repaired or rebuilt (Schuller and Morales 146). In Haiti and developing
countries of similar distress, it is rare that displaced families have the opportunity to
recover in stable environments.
A diagrammatic representation of the overall typical aid process in Haiti can be seen in
Attachment 1 of this document. The diagram parallels the five phases of Haitian housing and the role the government, aid agencies, and community played throughout each
phase of the recovery process.

Inefficiencies in the Process
The ideal disaster relief process described and the process witnessed in Port-au-Prince,
Haiti following the January 12th, 2010 earthquake differ greatly. This is due to the various social, political, and economic factors that can dictate the efficiency and success
of aid and reconstruction programs. Haiti has faced long-term political and economic
turmoil as well as social problems such as violence and class discrimination that have
slowed recovery efforts.
Lack of infrastructure to support sanitation systems and clean water sources set up by
aid agencies cause emergency and temporary camps to move from ideal relief housing to places of despair and insecurity. In addition to the local problems that exist
in the devastated area, NGOs are at fault for creating a dependency on foreign aid.
NGOs commonly fail to inquire local participation, responsibility, and leadership from
the government and IDP population (Schuller and Morales 122-5). A gap also exists between incoming aid and the population in need. Haiti has received 9.9 billion dollars in
aid since the January 12th, 2010 earthquake, but adequate housing and infrastructure
has failed to reach a majority of the effected population (Schuller and Morales 216).
There are several issues that still exist with the disaster relief process in general and
specifically in Haiti.
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Since Haiti is located in an area at high risk for earthquakes, hurricanes, landslides,
floods, and tsunamis, relief organizations and Haiti’s government need to learn from
past disaster responses and prepare a new recovery plan for future disasters; especially
in terms of emergency and temporary housing solutions. The following text will discuss
the positive and negative aspects of emergency and temporary housing solutions and
IDP camps around the world and in Haiti.

8

Chapter 3

Current Strategies in Emergency Housing
As previously mentioned, emergency housing is provided during the relocation and rehabilitation phase of the recovery process. For the majority of a population effected by
a natural disaster, emergency houses exist as canvas tents that are set up in rows creating tent cities or camps. Various emergency tents have provided relief to IDPs around
the world and continue to do so today. Emergency tents are successful strategies to
the relief process as long as they are strong, durable, and only used for a few weeks to
a few months. Emergency tents hinder the relief process when IDPs prolong their stay
causing an inefficient transition to temporary housing.
The most successful tents are those that are wind and rain-resistant. The dome tent
in Figure 8 was designed by Shelter Systems and is considered the strongest tent of
its kind. These tents are made of strong, tear-resistant fabric that utilize tarp fasteners that guarantee a leak proof skin. Structurally, these tents are sound due to their
curved form which diminishes weak points caused by corners (Shelter Systems 2011).
The United Nations also provides tents to displaced populations through their UN High
Commissioner for Refugees (UNHCR) organization. These tents come in various sizes
and a vast amount can be delivered to camps via shipping containers and aircraft
(Salaheddin and Karam 2013). Figure 9 shows the UNHCR tent being distributed to
Syrian refugees in a camp in Irbil, Iraq.
Lessons (“Procurement and
Logistics,” continued)
• Give cash advances to key staff.
In Haiti, having cash on hand
helped to quickly resolve small
problems that would have caused
major bottlenecks in production.
For example, staff might need
to purchase drill bits, hurricane
straps or a couple bags of cement
on short notice. Cash advances
should be commensurate with the
scope of the emergency and the
person’s responsibilities.
• Consider including the partners’ or
contractors’ costs for transporting
shelters to construction sites.
Local contractors are often
capable of mobilizing cost-efficient
transportation. This greatly
reduced CRS’ logistics costs and
related expenses.

CRS Haiti implemented
processes for quality control,
tracking and accountability.
Photo by Benjamin Depp for CRS.
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Figure 8: These Shelter System dome tents were
set up in Lake Maracaibo, Venezuela after floods
had displaced families (Shelter Systems)

Figure 9: Tents provided to refugees in Irbil, Iraq by
the UN High Commissioner for Refugees (Salaheddin)

In addition to the tent solution for emergency housing, shelters can also be located inside public institutions. Often times there are not enough tents to provide shelter for all
of the IDPs effected by a natural disaster so people take relief inside schools or churches. This type of shelter is effective in the disaster relief process because it ensures that
IDPs will move to a temporary shelter after a few weeks or months depending on when
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the school or church resumes its classes or services. Figure 10 shows Japanese IDPs
taking shelter in an elementary school after Japan was struck by a 9.0 earthquake followed by a devastating tsunami (Tritten 2011).
The last resort for IDPs who have unfortunately not found shelter in tents or public
institutions is to build their own makeshift tents in open public spaces. These tents are
constructed from materials shifted out of the rubble and are hardly sufficient in protecting them from harsh environmental conditions. These shelters are hazardous to the
disaster relief process because these self-constructed camps commonly evolve into
shantytowns that displaced families never leave. The people located in these camps
are eventually forced out by the local government or landowners who want their property back and are left to find shelter once again.

Figure 10: Japanese IDPs take shelter in the
Watanoha Elementary School in the heart of the
demolished city of Ishinomake, Japan (Tritten)

Figure 11: A shantytown made of scrap and recycled materials in Manila, Philippines (Reporter)

Figure 11 shows a camp in Manila, Philippines where IDPs have constructed their own
relief structures. In 2009, a typhoon devastated the city of Manila resulting in hundreds
of deaths. The flooding forced tens of thousands of people to flee their homes for
higher ground (Reporter 2013).
The relocation of an effected population into emergency housing is an important phase
in the disaster relief process. Emergency shelters help provide fast relief for IDPs from
harsh environmental conditions and provides a place where they can rehabilitate as
the clean-up and reconstruction process begins. Emergency tents and public shelters
provide the most successful situation for this process. Unfortunately, self-constructed
tents and shantytowns will always result as long as there are not enough tents and
public shelters to house the entire displaced population.
The three different emergency housing projects described and referenced in various
relief camps around the world have also been present in Haiti since the January 12th,
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2010 earthquake. Looking back at Figures 2-5 on page 5, displaced Haitians found relief in emergency tents provided by NGOs and in open public spaces where they constructed their own makeshift tents. Haitians also found relief at schools and churches
within Port-au-Prince’s municipal area (Thomas).
The most important next step after emergency housing is set up is to have a plan for
the relocation of IDPs to a more stable environment. The traditional next step in the
relief process is the relocation from emergency housing to temporary housing.
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Chapter 4

Traditional Temporary Housing
The early recovery phase brings about temporary housing solutions. These housing
projects are meant to remove internally displaced persons from emergency houses
that are inadequate for long-term rehabilitation. Temporary housing is the phase where
IDPs find relief from emergency shelters and await the reconstruction of their permanent homes (Cruthfield 2013). Temporary houses are set up in camps similar to the
emergency tent cities, but families have access to clean water, toilets, security, medical
clinics, and schools that make their day to day lives easier. (Schuller and Morales 111).
Architects and engineers around the world have worked to design temporary housing
solutions that are fast and easy to build as well as cost efficient. The following temporary shelters have been designed to best meet the needs of internally displaced people
in disaster relief situations.

Precedents
Shelter in a Day is a temporary housing solution that provides safe and secure homes
that are termite, water and rust resistant. These disaster relief homes are very efficient
because they can be easily erected in one day without tools or electricity. The shelter
is made from prefabricated and recycled wood fiber that is assembled using tool free
joints and locking pegs. Figure 12 shows the fully constructed prototype. These shelters can be built on top of existing concrete slabs or of local materials such as stone or
concrete block. Screw-type earth anchors are installed around the base or cast into a
concrete slab. Steel straps then connect these anchors to exterior wall members that
secure the shelter for high winds, as seen in Figure 13. The shelters are dimensioned at
12’ X 12’ but can be increased in size by increments of four feet (Shelter in a Day 2013).
Shelter in a Day would be a good solution to a temporary housing project because
it does not require tools or electricity in its assembly. Displaced families do not have
access to this equipment, so a design that enables them to build it themselves is an
important step in integrating relief projects with the community. Another positive feature of this prototype is that it can be taken apart when a family moves to a permanent
home and can be reused in another relief situation.
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Figure 12: In one day, Shelter in a Day’s temporary
housing prototype can be constructed (Shelter in
a Day)

Figure 13: Steel strips anchor the walls to the
ground (Shelter in a Day)

Another temporary housing solution called Shelter for Refugees was designed by the
Ikea Foundation and the United Nations High Commissioner for Refugees (UNCHR).
The design is a step-up from a canvas tent, yet it is still relatively cheap. The shelters are
flat-packed and can be constructed by refugees in four hours once they have reached
the site. The shelters also come equip with electric-generating roofs. These new Ikeainspired shelters are built to last 10 times as long as the UN canvas tents and they’re
also twice as large. During the day, an external screen on the shelter’s roof provides
70% solar reflection and cooling, and at night it keeps heat in. When mass produced,
UNCHR hopes to get the price down to less than $1,000 per shelter. Figures 14 and 15
show an interior and exterior view of the Shelter for Refugees (“Shelter for Refugees”).

Figure 14: Interior view of Shelter for Refugees.
Curtains allow the unit to be divided into separate
rooms (“Shelter for Refugees”)

Figure 15: An exploded axon of how each shelter is
constructed (“Shelter for Refugees”)
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Shelter for Refugees is successful in that it can be constructed by IDPs in approximately four hours. The exterior screen that reflects heat during the day and maintains
it at night is another effective aspect of it’s design. Temporary housing prototypes are
made to be shipped globally to any place in need of shelter, so it’s important that the
design can deal with varying climate conditions.
Focusing on temporary housing examples that have been implemented in Haiti, the
Catholic Relief Services (CRS) have designed a prototype for displaced persons after
the 2010 earthquake. This design was previously mentioned on Page 6, Figures 6 and
7 when discussing the early recovery phase of the relief process. The T-shelters were
divided into easy-to-handle prefabricated components that were designed for standard plywood sheets. Figure 17 below shows the components of the T-shelters when
assembled. The components included wall panels, trusses, doors, and shutters. The dimension of the unit is 12’ x 12’ to allow for implementation on the smallest of plot sizes.
The front wall permits light and ventilation but can be closed up by an adjustable tarp
for additional shelter and privacy. The shelter is anchored to the floor by a concrete
mud slab with six piers. To resist high winds, the roof is reinforced by galvanized iron
straps (Hirano 20).

procurement and t-shelter
logIstIcs desIgn

Questions to ask: What is the extent of our moral
obligatioW
Questions:
Haiti? Should we pay more for Haitian materials
help th
are to
available
If so, how much more is acceptable, and whoimport
decides?
If w
mate
materials locally, would we have more flexibility
adaptfle
Tthetomost
response to feedback? How long would it take imported m
easily reloca
and clear customs? What is the capacity of the port autho
security mea
goods? What would we do if warehouse space becomes li
accommoda
our procedure for high-value procurement? How
long will t
Howprocurem
can rep
take? Is there an emergency procedure for rapid
theprocureme
T-shelter
these considerations fit with our organization’s
donor guidelines?
Space limitations made construction more difficult.
Photo by Louis Evens Augustine/CRS.

Figure 16: T-shelters being constructed at a site in
Figure 17: An assembled T-shelter designed by
Haiti
(Hirano
20)
Catholic
ReliefatServices
(Hirano
onstruction projects generally require
Procurement of construction
materials
Limited
space in27)
Port-au-Prince meant

c

iniTial dESign

A 3D design for a 12T-shelter. Image by E

lessons
• The rear h

large amounts of construction
this scale normally requires a large sum of
that it was not possible to have a large
• plywood.
For majorTc
CRS Haiti
initially usedcentralized
a design warehouse
similar to the
materials. A key challenge in Haiti was
money. During emergencies,
the materials
nearone
the that
main
require
lar
wall,
leavin
CRS
Sri Lanka
the
Indian
tsunami
of
that construction materials such as
are also needed urgently.
It was
initiallyused after
office.
CRS
Haiti Ocean
had to store
the materials
spreading
The
open
a
The were
components
were
in The
prefabrication
yards
Haiti
(Hirano
2004.
Sri Lanka
took
thein
hurricane
season
timber
not available at for
scale.the
This T-shelters
challenging
to workbuilt
under
the
limitations
of design
in several
warehouses
throughout
the
materials f
additional
22-23).
Providing
work
population
in
a temporary
was
partly due
to the fact that
Haiti isfor
on the
thedisplaced
country program
procurement
system
city,
making logistics
and
monitoring
into account
by the
usingfabrication
galvanized
ironof
straps
to
tie the
and bring t
• The
floorinis
an
island. The
option was to import
two only
reasons:
there was
a
low
spending
more
challenging.
house
is aonly
constructive
way tofornot
provide
shelter
but
to
provide
economic
stabiltrusses to the walls and the walls to the foundation.
It
country
construction
materials.
Initially,
the
ceiling
on
this
high-volume
project,
and
the
anchors
th
multiple
su
alsowas
included
cross-bracing
for greater
stability
in case of
ity. By limiting the prototypes dimension, CRS
able
to provide
shelter
for Haitians
shipping port was open for three months;
procurement process was cumbersome. To
sourcing
th
further seismic activity The design had a 12-foot by 16-foot
• The roof is
that were limited by small plotaddress
sizes.
however, in April 2010 the port authorities
these challenges, CRS increased
who
have
footprint, which included a porch. CRS Haiti’s T-shelter
which helpe
and Inland Revenue imposed strict import
the in-country spending authorization. (The
intricacies
design
has
the
following features:
• The
shelte
AnotherThetemporary
shelter designed
for Haiti
was
provided
by Haitian Relief and
procedures.
import taxation system
new limit was $250,000
for the
country
revenue
sy
and hurric
was
overburdened
by the
volume ofare 8’x16’
representative.)
CRS alsotwo
developed
a
Missions.
The
houses
with a door,
windows,
andstructure
a built
infeet
bed
frame.
• The
footprint
of the
is 12
by 16
feet for
• Be firm an
shipments
that arrived
at the
Thisin Haiti
more
withstand
a process,
totalfrom
of 192 the
square
feet (17.8
square after
meters).the
They were
built
onport.
site
bystreamlined
skilled procurement
volunteers
United
States
governmen
led to complicated and time-consuming
including more local purchasing and
than
a cate
expedite
cu
earthquake.
The
shelters
are
referred
to
as
“house
kits”
because
they
include
a
full
size
•
The
structure
has
three
frames
connected
by
paperwork and major delays. At times, it
sole-source procurement arrangements
able
to
hel
panels and partially sheathed in watertook more than three months for the goods because of limited numbers ofside
suppliers
5 Three T-shelter de
resistant plywood.5
to be cleared.
with available product.
CRS produced 8,

14

• The lumber is treated with a preservative to inhibit
insect infestation and rot. The preservatives are free
of arsenic and have low toxicity.
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suburb of Port-au
Port-au-Prince an

mattress, two roll up sleeping pads, a table, two folding chairs, blankets and bedding,
and a tote full of kitchen utensils. The goal of the house is to permit a Haitian family to
move in and immediately have the basics they need to live. The approximate cost for
a “house kit” including shipping to Haiti and all the items included is $2,075 per house
(Haitian Relief & Missions).

Figure 18: Multiple “house kits” set up in a camp in
Haiti (Haitian Relief and Missions)

Figure 19: A woman and her children inside their
T-shelter (Haitian Relief and Missions)

A positive attribute of these shelters is they provide Haitian families with everything
they need to go about their daily lives. Often times when survivors move to camps,
they come with nothing but a few valuables they were able to salvage from the rubble.
Therefore, providing the essentials for daily life will help Haitians move forward in their
recovery and rehabilitation process.
The temporary housing solutions presented above are all successful designs that have
unique features to provide a more stable and comfortable living environment for IDPs
transitioning from emergency housing. Although these solutions are adequate temporary housing solutions, these shelters cause problems in the disaster relief process
and the transition of displaced persons to permanent homes. The following text will
highlight the problems associated with temporary housing and why another solution
may be more appropriate.

Common Problems
Temporary structures are successful in bridging the gap between emergency housing
and what seems like the distant construction of permanent homes. While it is important that displaced families have a place to call home, it does not mean three phases
of housing are needed in order for them to go about their daily routines (Lizarralde 7).
Temporary structures implemented in developing countries often hinder the transition
of displaced persons to permanent homes, causing temporary structures to become
unintentional permanent homes. When these temporary homes become permanent, it
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causes negative impacts on the relief process and the rebuilding of healthy and sustainable communities. The following are environmental, technical, social, and economic
issues that have arised from using temporary housing in developing countries.
Environmental
One problem with temporary housing is it often times does not meet the needs of
displaced families (Lizarralde 6). Although temporary housing camps are said by relief
agencies to be equipped with clean water and sanitation systems, medical clinics, a
school, and security patrols, it’s a common phenomenon in these camps for this infrastructure to be inadequate for the number of IDPs located in the camps. For example,
Figure 20 shows post-disaster houses in Honduras. These houses were ill-adapted to
local needs and lifestyles, thus beneficiaries dismantled the roof, door, and windows
and abandoned the house. Figure 21 shows temporary housing at the Nueva Choluteca
camp in Honduras. This housing settlement was without proper infrastructure and did
not take into consideration the hot weather climate. The camp had low economic recovery which led to crime and poor health.

Figure 20: Abandoned houses at a temporary
camp in Honduras (Lizarralde 8)

Figure 21: The Nueva Choluteca camp in Honduras
that did not have the infrastructure to sustain a
healthy recovery (Lizarralde 8)

In Haiti, seven months after temporary camps were set up following the earthquake,
forty percent of camps still did not have access to clean water and thirty percent did
not have toilets. The temporary camps set up in front of Haiti’s National Palace had
toilets but only thirty toilets for 30,400 people (Schuller and Morales 122). If the camps
are remote from social and economic needs that foster healthy day to day living, those
that have the opportunity to leave, will abandon these structures. Those that are forced
to remain because they do not have the resources to provide a better life for themselves elsewhere are left to suffer in poor conditions (Geneva 9). This often leads to
a technical problem associated with temporary housing; temporary housing that becomes permanent.

16

Technical
Temporary structures sometimes become permanent because for some families living
in poor countries such as Haiti, the shelter is nicer than their previous home. Shelters
also become permanent when families have nowhere else to go. Unfortunately, temporary structures that become permanent are often added on to because the temporary
structure itself does not meet the needs of the displaced family. This results in weak
connections between the temporary house and the addition increasing the structures
vulnerability to future disasters. This is often due to the lack of reinforcement used to
strengthen the connection between the new and existing materials. When the region
of Bhuj, Gujarat was devastated by an earthquake, temporary houses built of stabilized
china clay blocks with thatched roofs are now being extended with brick walls and
concrete roofing, as seen in Figure 22. The main problem with this extension is there
is a lack of reinforced concrete columns to support the concrete slab roof (Lizarralde
54). Figure 23 shows bhungas reconstructed by an NGO in the district of Kutch, Gujarat
after the earthquake. The bhungas were designed in a circular form to be earthquake
resistant. Traditionally, IDPs began to extend these structures using technology and
materials that were affordable and available. This resulted in poor connections that
ended up making the structures vulnerable to future earthquakes (Lizarralde 54).

Figure 22: And addition to a temporary structure using clay block and stones in Bhuj, Gujarat
(Lizarralde 55)

Figure 23: Bhungas being extended using stones
and solid blocks in Kutch, Gujarat (Lizarralde 55)

The temporary housing solutions implemented in Haiti by Catholic Relief Services and
Haitian Relief and Missions that were previously discussed on pages 14 and 15 were
not designed for additions. It has been three years since the earthquake struck Portau-Prince and Haitians are still living in these temporary houses. Adding to the permanence of a temporary structure, It is in Haitian culture for families to add on to their
homes once they can financially support additional materials (Thomas). Once these
materials become available to those living in the temporary houses, expansions will be
made without structurally sound connections due to the improper building techniques
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of Haitian contractors. Figures 24a and 24b below are camps in Port-au-Prince, Haiti
that Haitians have started to expand using locally available materials.

Figure 24a: Relief shelters that have been expanded using local building materials in Port-au-Prince,
Haiti (Author)

Figure 24b: Relief shelters that have been expanded using local building materials in Port-au-Prince,
Haiti (Author)

It is clear from the examples presented that additions to temporary structures that
are not designed to be expanded create hazardous living conditions for the displaced
population. Catholic Relief Services learned from the temporary houses they provided
that whenever possible, agencies should avoid a two-phased shelter and settlement
strategy. They realized that creating temporary settlements on “borrowed land” and
then creating permanent settlements prolongs the rehabilitation process and the return of IDPs to their place of origin (Hirano 12). Once these camps become permanent
villages, more threats arise than just structural instability and a prolonged relief effort.
Social
Along with these environmental and technical issues, the displaced population living
in temporary camps face many social difficulties such as crime and forced eviction.
Since these temporary camps lack the infrastructure and security to meet the needs
of the families living in them, crime and violence become a constant threat. Most IDPs
do not feel comfortable leaving what few belongings they have unattended during the
day for fear of intruders and their safety (Hirano 7). Violence by gangs is also a common threat to these camps. Gender-based violence against women and girls being the
most prevalent. Women and girls in IDP camps in Port-au-Prince are at risk to rape and
sexual violence. One year after the earthquake, 640 rapes had been reported. These
camp communities are at risk of crime and violence due to “the collapse of social infrastructures, the erosion of family and community networks, inequitable access to social
services, absence of law and order, lack of secure housing or safe neighborhoods, and
dependence resulting from economic dislocation” (Schuller and Morales 158-9).
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When IDPs fail to relocate to their original home-sites, they face further violence from
angry landowners who want these temporary camps off their land (Hirano 9). The main
reason Haitian families are still living in temporary camps in Port-au-Prince is because
they were renters before the earthquake. Haiti’s Neighborhood Return and Housing
Reconstruction Framework left out Haiti’s poor, the renters, and provided only landowners with reconstruction aid. This left the poor, more than half of the 1.3 million IDPs,
with no shelter to transition to because they are supposed to rent. Consequently, Haiti’s
temporary camps still remain today (Schuller and Morales 100-1). NGOs in Haiti set up
“Know Your Rights” trainings for IDPs so they could stand up against eviction by landowners because forced evictions are illegal under Haitian law (Schuller and Morales
138). The battle between the constitutional rights of IDPs and the violent threats for
evictions by landowners will be prevalent in Haiti until all of the IDPs find permanent
shelter outside of the temporary camps.
Economic
Incorporating temporary housing into the housing reconstruction plan results in a
waste of materials and economic resources. Building temporary housing and then
permanent housing amounts to building a families home twice. The resources used
on building temporary structures could have been used on the reconstruction of IDP
homes that were destroyed in the disaster. For this reason, temporary houses are considered extremely expensive due to their planned short life spans. Ultimately, the need
for temporary housing can be reduced if the reconstruction of permanent housing can
be accelerated (Lizarralde 73-81).
To conclude, temporary housing causes many challenges for the IDPs living in them
and the government and international agencies that try to keep the rehabilitation and
reconstruction process in motion. Instead of breaking the relief housing process into
three phases of emergency, temporary, and permanent housing, it may be beneficial
to displaced persons, the government, and relief agencies to implement a new process
for disaster relief housing reconstruction. Instead of implementing a middle and third
phase to the housing process that stand alone in their construction and timing, a transitional phase can be used to link temporary and permanent housing constructions. The
next chapter will discuss the positive effects of moving from emergency tents to transitional houses, which will be called Phase 1 Housing, that can be slowly and successfully constructed into permanent homes by IDPs as materials and resources become
available to them.
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Chapter 5
Proposal

A Revised Approach
A transitional housing approach challenges the phasing of emergency, to temporary,
to permanent housing in the current disaster relief process by creating a solution that
phases the rebuilding process from emergency to Phase 1 Housing. The Phase 1 House
can plan for future expansion that incorporates strong connections, utilizes locally available materials and resources, empathizes with indigenous construction techniques,
and provides business to help IDPs rebuild the economy of their community. The overall goal of this type of housing is to provide the displaced population with flexible relief
housing that families can expand and personalize into a home that is reflective of their
needs and family dynamics. Phase 1 Housing can ultimately “balance and integrate the
needs of the emergency with long-term requirements of sustainability” (Lizarralde 19).
These houses have the capability of providing sustainable solutions that respect the
environment, culture, and society of the effected area. These structures will help keep
the housing relief projects on track (Lizarralde 24). Resources and materials will no longer have to be divided between temporary and permanent structures, but rather used
to transition the first phase of a structure into a permanent home. In this way, families
can move away from the monotonous prefabricated structures by personifying their
relief home through size, form, material choice, ornamentation, and color.
The proposed disaster recovery process shown in Attachment 2 of this document demonstrates a new approach that implements Phase 1 Housing. This diagram illustrates
the transition of the existing disaster recovery process at Phase 3: Emergency Housing
into the new recovery process. In the new process, emergency camps will be set up
within the community. Providing IDPs with local shelter enables families to complete
Phase 4 of the housing recovery process. IDPs will be the first to initiate reconstruction
by returning to their compounds daily to clean up the rubble of their existing homes
and salvage materials for their Phase 1 House. An important aspect of this new strategy
is the involvement of the affected population in the reconstruction of their community.
The best results occur when the community takes an active role in the process. Phase
5 of the housing recovery process is when Phase 1 Housing will be implemented. Now
that IDPs have cleared their sites of rubble, the Phase 1 House can be constructed in the
place of their existing home. This important step keeps the displaced population from
moving to unfavorable temporary camps and allows them to begin personalizing their
new home to meet their families needs and preferences.

Implementation in Haiti
In order to study the process of the proposed disaster recovery strategy, rural Haiti
has been selected for the example scenario. Transitional housing is not a new concept
to Haitian culture and building practices. It is Haitian tradition to save and build ones
home in sections and this is why Haiti is an appropriate site to implement transitional
relief housing. Haiti’s 1987 Constitution states that the “obligation of the state is to construct provisional housing to guarantee housing for everyone victimized by a natural
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disaster or anyone in an extremely precarious situation. It’s a state obligation to take
all necessary measures to put in place a good strategy to turn the right to housing into
a reality in the rural as well as urban sectors, certainly in the most vulnerable zones”
(Schuller and Morales 137). Phase 1 Housing provides the opportunity to meet the obligations of the state by providing adequate housing and environments that meet the
needs of displaced populations in Haiti.
The typical process for construction of Haitian homes starts with the saving and purchase of building materials. Once a family has collected all of their building materials, a
contractor is hired to build the core of their homes. When the family is in need of more
space and they have the resources to make an addition, a room can be added on either
side of this core (Thomas). Figure 25 represents this process. In order to connect the
core and the additions, it is in Haitian building practice to leave the rebar hanging out
of the concrete columns and slabs of the structural core. Figure 26 shows rebar extending past a concrete slab at a home in rural Haiti. This traditional construction practice
results in structural instability and reiterates why a transitional house that plans for
future expansion with strong connections is so potent.

Figure 25: The process of the expansion of a Haitian home (Author)

Figure 26: Rebar extends out from a concrete slab
(Author)

Research shows that the proposed disaster recovery process has strong potential in
Haiti. Since Haitians are already conditioned to transforming their homes to meet their
needs, the Phase 1 House will not be a new concept. Haiti is also sited in a zone vulnerable to various natural disasters and past patterns show that Haiti will suffer from
another disaster that will force a displaced population in search of shelter. The new recovery process has the potential to improve the rehabilitation and reconstruction after
a future disaster. The next chapter will further study Haiti in order to identify key social,
environmental, technological, and economic traditions that hold value in the design
considerations of a Phase 1 House.
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Chapter 6

Site Context
Haiti occupies the western third of the island of Hispaniola sharing it with the Dominican
Republic. Haiti is a small country of around 17,400 miles and is sited in the Caribbean
Sea between Cuba and Puerto Rico. The terrain in Haiti is mostly mountainous with
only fifteen percent flat land. The country is divided into nine departments; the west,
the north, the northwest, the northeast, the Artibonite, the center, the south, the southeast, and the Grand’Anse with the city of Port-au-Prince as it’s capital (Coupeau 1-2).
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Figure 27: The nine departments of Haiti (Author)
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History
Haiti is considered one of the poorest countries in the western hemisphere due to the
decline of agriculture and exports. Haiti used to be the Pearl of the Antilles and produced seventy-five percent of the worlds coffee, but the countries prosperous agricultural sector was ruined in the 19th century when the country was shunned by the rest
of the world. Slave armies in Haiti revolted against the French government and gained
their independence in 1804. Other countries feared the slave revolt in Haiti would inspire slave revolts in their own countries, thus they shut off all connections with Haiti.
Without international trade opportunities and the lack of a stable government, Haiti
quickly faced economic and political turmoil that would become a consistent pattern
for the country. The loss of agricultural exports led to the devastation of rural Haiti.
Living standards are marginally worse in these areas than in Port-au-Prince due to the
inequalities in wealth distribution between countryside and the capital (Coupeau 7-12).
This caused a migration of rural Haitians to Port-au-Prince because jobs and infrastructure became centralized in the urban capital (Coupeau 2). As a result of these high
densities, the government of Haiti is now strategically planning the decentralization of
Haiti.

Decentralization
The government of Haiti saw the 2010 earthquake in Port-au-Prince as an opportunity
to decentralize the capital by “building back better” (Farmer 367). The redevelopment plan was to rebuild the agricultural sector in rural Haiti to create jobs that would
persuade IDPs relocated outside the capital from returning back to their homes in the
city (Donlon 7). Unfortunately, the post-earthquake emergency response posed serious challenges to the decentralization action plan because a lack of investment and
infrastructure was taken in rural camps. IDPs were forced to return to devastated portions of Port-au-Prince because the resources needed to survive were distributed by
relief agencies in the capital and not in their rural camps. The government developed
Haiti’s Action Plan to help with the decentralization challenges throughout the country.
Like previously mentioned, Haiti is divided into nine departments and the government
hopes to invest in infrastructure and regional development projects for each of these
communal municipalities. The expansion of roads, ports, schools, and jobs will create a
network throughout the nine departments that will connect the countryside and capital through economic development and infrastructure (HAWG 1-2).
It is extremely important for redevelopment in Haiti to provide resources and infrastructure that meet the needs of Haitians living in both urban and rural areas. It is only
in this way that Port-au-Prince will find relief in decentralization. When considering the
design and construction of the Phase 1 House, it will be important to consider the opportunities it can provide for job creation and economic sustainability.

History of Natural Disasters
Haiti will always have more opportunities to “build back better” because the country
is sited in a zone consistently vulnerable to earthquakes, hurricanes, floods, and landslides that destroy thousands of homes every year (Farmer 367). Attachment 3 of this
document shows a timeline of past natural disasters in Haiti and the number of homes
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destroyed by each tragedy. Haiti is very prone to earthquakes like the one that struck
Port-au-Prince on January 12th, 2010 and Figure 28 highlights the fault lines that run
through Haiti which further proves the countries vulnerability.

ATLANTIC OCEAN

GULF OF GONAVE

HAITI
DOMINICAN
REPUBLIC

PORT-AU-PRINCE

CARIBBEAN SEA

FAULT LINES

Figure 28: Fault Lines in Haiti (Author)

In addition to the threat of earthquakes, Haiti also faces flooding and landslides during the rainy and hurricane seasons. Figure 29 shows the four months out of the year
where heavy rainfall makes the country at an increased risk to these disasters. In addition, Haiti’s tropical climate results in heavy rainfalls that cause flash flooding within
low lying communities. Therefore, as patterns of history have shown, it will not be long
before another natural disaster devastates the structural and economical stability of
the country. As a result, housing reconstruction and redevelopment is an ongoing process and issue in Haiti. This is where the long term sustainability of a phased house and
recovery process becomes very important. In order to provide a housing solution that
does not add to the total number of destroyed homes in future disasters, the shelter
must be structurally resistant to wind, rain, and seismic forces. In this way, the Phase 1
House will be unlike the existing temporary shelters that have been made permanent
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Figure 29: Average Monthly Rainfall and Temperature (WorldWeatherOnline)
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by IDPs in that they are no longer vulnerable to future disasters. The goal for the new
recovery process is to reconstruct damaged and destroyed homes to a state better
than what they previously were to reduce the vulnerability of these houses to future
natural disasters.

Deforestation
Deforestation is another problem in Haiti that leads to increased devastation of land
and infrastructure when a disaster strikes. The landscape of Haiti is facing major deforestation because Haitians are constantly cutting down trees for fuel and charcoal
because they are unable to afford imported oils. Figure 30 shows the border between
Haiti and the Dominican Republic which contrasts the deforestation in Haiti to the
abundance of forestry in the Dominican Republic (Than 1). With the disappearance
of forests and the countries steep terrain, Haiti is at a heightened risk for landslides.
Trees provide a natural buffer from wind and rain and their roots keep the topsoil in
tact. Since Haiti lacks the tree-cover to adequately provide these buffers, shelters are
placed at an increased vulnerability to environmental threats. Agricultural production
is also on the decline due to the absence of stable topsoil to promote abundant harvests (Than 2). Although deforestation is a current problem for Haiti, millions of trees
have been and continue to be planted by Haitians and international organizations to
help with the reforestation of the country.

Figure 30: A satellite view of the border between Haiti (left) and the Dominican Republic showing deforestation in Haiti (Than 1)
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In choosing materials for the Phase 1 House, it is important to take into consideration
Haiti’s deforestation issues and limit the amount of wood materials used in its construction until the terrain in Haiti see’s an increase in tree-cover.
Haiti has many site specific conditions that need to be considered when planning the
placement of the Phase 1 House. Since Haiti is looking to decentralize its capital, the
next chapter will study a rural site, Fond-des-Blancs, Haiti, that will be used as the
example community for the proposed disaster relief process. A family compound was
selected within this community where the Phase 1 House will be implemented in different ways by the different family generations on the compound.
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Chapter 7

Site Location
Fond-des-Blancs, Haiti
Fond-des-Blancs, Haiti is a rural community located in the SUD department of Haiti
and is 72 miles southwest of Port-au-Prince. Due to the poor conditions of roads, vehicular travel time ranges anywhere from three to four hours from the capital to this
rural community. There are four major nodes within the community that will play a vital role in the example scenario for the proposed disaster recovery strategy. They are
highlighted in the map below.
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Figure 31: Fond-des-Blancs, Haiti (Author)
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Limited Networking - Limited Resources
Due to the lack of infrastructure to create a strong network between Fond-des-Blancs
and Port-au-Prince, this community has limited resources in terms of availability and
variety. The only clean water source for this community is a natural spring that empties into the river. Haitian women and children retrieve daily buckets of water from this
spring to provide clean drinking water for their families. The river and spring is also
the site for bathing and laundry because only one percent of those living in Fond-desBlancs have access to indoor plumbing (Thomas).
Since clean water is scarce in these rural regions, it is beneficial for Haitian families to
collect rainwater. When visiting Haiti, cisterns were used by wealthier families to collect water. A cistern is another important element the Phase 1 House can incorporate
to improve the life of IDPs.
In addition, due to the lack of infrastructure between urban and rural Haiti, the building
materials and equipment in Fond-des-Blancs is not as diverse or readily available as in
Port-au-Prince. Those building in the capital have access to more construction equipment and supplies compared to those in rural Haiti.
One can buy materials such as cement and corrugated metal from either of the two
small local hardware stores, Kankaylee and Quinquaillerie, in Fond-des-Blancs. Haitians
can also find small items such as nails, hammers, pvc pipes, and iron in these hardware
stores. Since Haitians do not have their own personal supply of tools, they will have
to travel to one of these stores to do even the simplest of tasks or repairs. Builders
may also find more variety in supplies and materials at hardware stores located in the
neighboring towns of Miragoane, Haiti and Fonds-des-Negres, Haiti. These neighboring towns are demonstrated on the map in Figure 31.
If one was looking for wood or large construction equipment, they would have to travel
to Port-au-Prince to buy or rent these items. Many materials are sold on the side of the
road in Port-au-Prince as seen in Figure 32. There is also a CAT warehouse located in
the capital where Haitians can rent equipment for larger construction projects.

Figure 32: Wood being sold along a street in Portau-Prince (Author)

Figure 33: A CAT Warehouse (Author)

29

Port-au-Prince has the most variety of resources available, but due to the lack of infrastructure between the capital and rural Haiti, these supplies do not get distributed to
locations such as Fond-des-Blancs. This leaves rural Haitians to rent a vehicle that can
support their transportation load of materials and supplies from Port-au-Prince to their
rural communities (Thomas). Traveling to Port-au-Prince for building materials is not
so much a problem for wealthy rural families, but for the rural poor, this may not be an
affordable option. This often results in families building with structurally instable materials such as tree branches, because they can’t afford to buy prepared wood or other
materials from Port-au-Prince. Figure 34 shows a home in rural Haiti constructed of
tree limbs and other locally available materials. In addition to the use of tree branches,
some other prominent building materials for the construction of houses in rural Haiti
consist of cmu block, woodweave, adobe thatch, wood panel, and corrugated metal.
The following images show the quality and technique of the use of these materials.

Figure 34: Tree branch house structure (Tarovella
and Godwin)

Figure 35: CMU block construction (Author)

Figure 36: Woodweave construction (Author)

Figure 37: Adobe thatch construction (Author)
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Figure 38: Wood panel construction (Author)

Figure 39: Corrugated metal construction (Tarovella
and Godwin)

When considering the building materials of the Phase 1 House, it’s important to take
into consideration materials that are available in rural Haiti verse the variety that can
be found in Port-au-Prince. The relief shelter needs to be available and transitional for
not only the wealthy rural families but also for the rural poor. As mentioned in an earlier
chapter, under the Haitian Constitution, all Haitians have the right to adequate housing. Relief housing “needs to be recognized as a human right with concrete, immediate
steps to empower people to return to a safe home and basic services made available to
all, regardless of residency status” (Schuller and Morales 121). The Phase 1 House needs
to meet these criteria in order to prosper healthy and sustainable living after a natural
disaster.

Rural Haiti vs. Urban Haiti
As stated previously in this chapter, there are various deficiencies rural Haiti faces compared to urban communities in Port-au-Prince in terms of infrastructure and availability
of resources. Although urban communities have access to more of these technologies,
rural Haitians are in the process of addressing their needs by improving infrastructure
in their communities. This in turn keeps with the overall countrywide plan for the decentralization of Port-au-Prince. In addition, compared to urban communities, rural
communities in Haiti benefit from the abundance of land and space.
Improving Fond-des-Blancs, Haiti
The community of Fond-des-Blancs, through the leadership of Jean Thomas, has taken many steps in improving the infrastructure and networking of this remote area. In
October of 2013 I had the opportunity to travel to Fond-des-Blancs, Haiti to study
the community and the Haitian culture. Jean Thomas hosted my stay and provided
valuable information on the daily life of a Haitian living in Fond-des-Blancs and the
construction process of homes in this area. After visiting with Jean Thomas, I learned
about all of the great work he was doing within the community to facilitate its growth.
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Fond-des-Blancs is growing through the improvment of community networking and
by gaining recognition throughout Haiti for it’s schools, hospitals, and leadership
programs.
To improve connections to other communities, a bridge was constructed over the river
that runs through Fond-des-Blancs and across the main road. This bridge has made
vehicular travel easier through Fond-des-Blancs which has thus initiated more traffic
on this road. With heavier traffic moving through this community, their economy has
the opportunity to prosper. Ultimately, this improved economy will begin to stabilize
the community independent of outside aid. Another benefit of the bridge has been the
improved water quality of the river the road once passed through. Removing vehicular
traffic that once drove through the river has helped remove gases and oils from the
water Haitians drink and bathe from.
The construction of the L’Exode Secondary School has also improved the community
of Fond-des-Blancs. For the schools grand opening, the judge from the department
came and gave the key address. The school has created a beacon of opportunity for
Fond-des-Blancs and the judge applauded the work the community has done to create
an educational facility that will strengthen the knowledge and communication skills of
the people. The recognition Fond-des-Blancs has gained for the school has brought
more families into the community who want their children to have a good education.
Creating a strength such as the school in Fond-des-Blancs entices families to move to
this rural location, thus contributing to Haiti’s plan for decentralization.
Another strength of Fond-des-Blancs is its catholic hospital, St. Boniface. The hospital has gained recognition across the country for spinal cord rehabilitation. Those in
Port-au-Prince that had spinal cord injuries after the earthquake have been brought to
this hospital to receive therapy. By creating an expertise within the community, urban
dwellers will be enticed to move to this rural location in search of the best medical care
or for a career in this specialization.
The Caleb Program has also created a strength for Fond-des-Blancs and many other
rural communities that will help lead to the decentralization of Port-au-Prince. Jean
Thomas started the program to improve community leadership in rural towns. Figure
40 shows the young men who are currently enrolled in the Caleb Program and Figure
41 is an image of Jean Thomas and his wife Joy. The program seeks to train young men
in leadership and religion in Fond-des-Blancs whom are then sent out to perform their
work in rural communities across Haiti. Strengthening rural communities in Haiti will
lead to a strong rural network that will support the core of Haiti, Port-au-Prince, which
will ultimately strengthen the country as a whole.
In addition to all of these improvements and strengths in Fond-des-Blancs that are
leading the way for promoting movement of Haitians from Port-au-Prince to rural communities, land and space is another strength these rural communities have to entice
Haitians to move from unfavorable urban conditions.
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Figure 40: Caleb Fellows (Thomas)

Figure 41: Jean Thomas (Thomas)

Land and Space
As stated previously in this section, those living in urban communities have access to
more technologies in terms of infrastructure and available resources, but those residing in rural Haiti have access to other beneficial technologies such as solar orientation,
wind, and passive systems that create more favorable living conditions then those in
the capital.
Families in urban developments in Haiti are unable to take advantage of these passive
systems due to their limited plot sizes. Most plot sizes are not larger than the footprint
of the home. This causes a condition of overcrowded housing communities which has
ultimately led to the need for decentralization in Port-au-Prince. Since these communities are built up one house next to another, there is little opportunity to position the
home to take advantage of solar orientation and prevailing wind directions for natural
ventilation. These densities also result in a lack of vegetation that can provide sunshading for the home. In the urban condition, these families are unable to take advantage of passive systems that have the opportunity to provide more comfortable living
conditions.
In rural Haiti, structures have generous site conditions that enable families to take advantage of passive systems from wind and sun. Plots are spacious and vegetation plentiful. Since these lots are large, there are adequate open zones around structures to
take advantage of prevailing winds and Haiti’s climate is one thing that’s working in its
favor. The average temperature in Haiti year round is between sixty and eighty degrees.
These favorable temperatures make cross ventilation an appropriate passive system to
use throughout all months of the year.
In terms of orientation, these lots permit the structure to be placed in such a way that
solar heat gain can be brought to a minimum. Families can also utilize the native vegetation on site to shade their homes during the intense hours of the day. These rural
sites are also strategically laid out by Haitian families. The land is divided into family
compounds that encompass generations of a Haitian family and are situated parallel to
a road or step up the side of a mountain. Family compounds start when a Haitian family
builds a home, a kitchen, and an outhouse on a plot of land. Once the children of this
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family grow up and marry, they buy a plot of land next to their parents and build their
own home and kitchen. If a member of the family dies, a grave site is started on the
families land (Thomas). These compounds continue to grow over time creating strong
support systems for all members of the immediate and extended families. Families living in rural Haiti have the potential to create healthy and sustainable living conditions
for themselves through the support of their families and by designing homes that respond to specific site conditions and by utilizing proper building techniques.
As stated above, there are many factors that families constructing homes in rural areas
have the opportunity to take advantage of to improve their quality of life. The availability of space on these rural compounds make an interesting study of why Haitian’s
position structures and develop their sites as they do. Amos Rapoport, former professor in the School of Architecture and Urban Planning at the University of Wisconsin,
Milwaukee spent his career studying how culture, human behavior, and the environment affect house form. Four of the main determinants of dwelling settlements that
he found most important were site, climate, defense, and economics (Rapoport 2839). These four determinants have a strong presence in how Haitian compounds are
planned out and structures built.
The next chapter will begin the study of the proposed disaster recovery process by
starting with Phase 1: Existing Haitian Housing. While visiting Fond-des-Blancs, I had
the opportunity to study two family compounds, the Labady family compound and
our driver, Toto’s family compound. For Phase 1, I will study these two sites in terms of
Amos Rapoport’s form determinants of dwelling settlements.
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Chapter 8

Phase 1: Existing Haitian Housing
Two Types of Family Compounds
Throughout rural Haiti there are two types of family compounds that develop.
Compounds that develop alongside a main public street and compounds that develop
up the side of a mountain. The main difference between these two compounds is the
way in which the families living on these compounds find business in correlation to
their site location. Families along a main road usually sell goods, such as drinks and
vehicular oil to travelers on the road. These families usually have a small shelter that resides at the end of their private lane so they can more easily sell the goods they bought
from Port-au-Prince. Families that live in more remote locations usually farm the land,
raise animals, and make charcoal. These families bring their produce to the community
market in Fond-des-Blancs, one of the major nodes noted in Chapter 7, to sell and barter with. The next section will study a compound that develops along the main road in
Fond-des-Blancs, the Labady family compound.

Labady Family Compound
The Labady compound is located east of the L’Exode Secondary School on Fond-desBlancs, Road. A lot of traffic goes by this compound because it is sited along a main
road and is right by the school which is a major node within the community. Figure 43
on the following page shows a site plan and the relationship of these two locations.
Just south of the Labady compound and the L’Exode Secondary School is the natural
spring where all members of the community go to seek clean drinking water. They also
use the spring to do laundry and bathe.
Zooming in to the Labady compound, Figure 45 on page 38 shows the layout of this
compound. There are two generations living on the compound, Jonas Labady’s family
and Jonas Labady’s mom. Below is an image of Jonas Labady’s family.

Figure 42: Jonas Labady’s Family (Labady)

35

to
Port-auPrince

+66’

each compound
along the main
street has a small
wooden shelter to
sell goods

+60’

an open field raising animals
(donkeys, goats, & chickens).
animals are brought to market
to barter with.

vegetation provides
privacy and
security between the
school and the
neighbors compound
Labady Family
Compound
gate to secure the
entrance to the
secondary school

+54’

Caleb Fellows in
training live
upstairs

1

restroom

gravel

cmu construction
and wood truss
roof

bikes
are stored
inside

2
+48’

Jean &
Joy’s
guest
house

Still under
construction
(walls but no roof)

a majority of
compounds and
public places are
built on flat areas
of land

restroom

parking

basketball court that
students also play
soccer on

a pipe drains water
from the property
and channels it
into the river

25’-30’ tree canopy
(students park
their motorcycles
under the shade)

6

+42’

gravel

students meet here
during school to
eat, sing and
play during
recess

4

food
preparation takes
place on
the porch

concrte and metal
fence surrounds
the secondary
school property to
provide privacy
and protection

Labady’s small
wooden shelter
where children
sell goods

cafeteria constructed
of concrete, cmu and
wood truss roof

material
storage

gate to secure
the entrance to
the secondary
school

a trail exists to
allow people to
climb down to
river

temporary library
until second phase
of school is built

paved path

open grass area
where students sing
the national anthem
in the morning

+36’

exterior walkway
on 1st and 2nd
level

7
L’Exode Secondary
School constructed
of concrete, cmu
and wood truss
roof

+30’

3

30’-40’ tree canopy

restroom
restroom

5
teacher’s house
constructed of cmu
and wood truss roof

the river is shallow
and flows over
large boulders

+24’

+18’

+12’

river

+6’

children often play in the
river to cool off on hot days
2’ topos

gravel

Fond-des-Blanc
a large grove of vegetation exists near
river creating privacy and shade. Tree
canopy is at 30’-40’

natural spring:
Haitians gather to
retrieve water,
bathe and do
laundry
(a place of social
interaction)

to market
and
hospital

8

0’

Figure 43: Site Plan of Labady Compound and L’Exode Secondary School (Author)
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Figure 44: Correlating Site Images to the site plan in Figure 43 (Author)
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Figure 45: Site Plan of Labady Compound (Author)
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Figure 46: Correlating Site Images to the site plan in Figure 45 (Author)
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Figure 47: Cross Section through Labady Compound (Author)

Toto’s Family Compound
In comparison to the Labady family compound, Toto’s family compound developed up
the side of a mountain. The first generation house, Toto’s parents, is located near the
public street and Toto’s second generation house is located near the top of the mountain. This layout can be seen in the section and site plan of the compound in Figures
48 and 49.

Figure 48: Longitudinal Section through Toto’s Family Compound (Author)
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Figure 49: Site Plan of Toto’s Family Compound (Author)
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Form Determinants
Now that the Labady compound and Toto’s family compound have been introduced,
the development of both can be studied under Amos Rapoport’s four main determinants of dwelling settlements. The compounds will be studied in parallel through
diagrammatic representation for each determinant to show the differences and relationships between the two types of family compounds.
Site
Site will be the first determinant to be analyzed. As previously discussed, compounds
develop in two ways in relationship to a main road. This comparison can be seen in
Figure 50. The Labady compound is featured on the left and Toto’s family compound
on the right.

Figure 50: Relationship to Main Road (Author)

Existing vegetation on a site has a major impact on the placement of homes on the
compound. Haitians are very strategic in ensuring the privacy of their homes. Thus,
Haitians rarely cut down the vegetation between their compound and the public road.
The members of the family also place their homes so their is some privacy between
each member and generation of the family. This is done by placing homes on either
side of a wooded area or using topography to block views from one house to another
as was done in Toto’s Family Compound. Figure 51 illustrates how vegetation and topography can provide privacy for the families compound and their individual houses.
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Figure 51: Privacy through Vegetative Buffers and Topography (Author)

Climate
Another factor that determines the layout of a compound and the orientation of houses is climate. As in the site determinant, vegetative buffers play a vital role. Since Haiti
is vulnerable to hurricanes, houses are constructed behind existing vegetation to help
protect against strong winds that could damage the home. This technique was used in
the placement of all the homes on both the Labady and Toto’s family compounds and
is diagrammed in Figure 52.

Figure 52: Vegetative buffers protect against prevailing winds (Author)
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In addition, vegetation provides shade which is a major determinant for where homes
are placed on a compound. Since Haiti’s climate is very warm for most of the year it
is important for homes to be constructed near or under trees to take advantage of
the shade. Homes in Haiti lack amenities, such as HVAC that make the interiors of the
homes thermally comfortable living environments. This is why placement of homes
under or near site vegetation is so important. Since Haiti is near the equator, the sun is
directly overhead at noon. Therefore, shading is only possible when the sun is rising in
the east and setting in the west if homes are only constructed near vegetation and not
under. The homes on the Labady compound and Toto’s family compound, as show in
Figure 53, are all placed near vegetation. The purple fill shows how much of the homes
can be shaded when the sun is in the east. With the direct sun overhead at noon, these
homes become very warm, especially if not all of the rooms are receiving ventilation.
It is not always possible for every home on every compound to be constructed under
vegetation or shade all of the time, so it is important for the family of the compound
to take the initiative to plant trees near their homes. This not only helps protect their
homes from solar heat gain, but also helps with the countrywide initiative to combat
the deforestation of their country.

Figure 53: Houses constructed in shade (Author)

Along with the placement of the homes on the compounds, the orientation of the homes
were also determined by the prevailing wind direction. The front of all the houses, the
side with the most apertures, faces the prevailing wind direction to provide ample ventilation into the home which is represented in Figure 54. Although the families did well
in placing their homes in such a way to take advantage of natural ventilation, many of
the houses have interior walls that prohibit air flow throughout the entire home.
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Figure 54: Entrances to home face prevailing wind directions for ventilation (Author)

Defense
Another determinant of dwelling settlements that Rapoport found to be very influential is defense. Family compounds in rural Haiti are developed for defense and protection in several ways. All of the compounds have a private path that is solely used by the
family. This keeps public traffic from passing right by their homes. As discussed earlier,
vegetation is placed between the main road and the homes on the compound for privacy but it also provides security for the family. In most instances, the vegetative buffer
will include a cacti fence that inhibits intruders from passing through the brush. This is
diagrammed in Figure 55 in Toto’s family compound. Many compounds will also have
wrought iron gates that block off the entrances to the private path to further secure
the compound. Defense also determines how houses are oriented and placed on the
compound. Houses are placed on the site so that their is a house at each entrance to
the private path of the compound. This provides security through visibility to the compound and can be seen in the diagram of the Labady compound in Figure 55. Security
through visibility is also made possible through the orientation of the homes. Haitian’s
spend a majority of their lives living outside the home in the yard or on front porches.
Thus, front porches face the main road or entrance to the compound so families can
see and control who is entering their compound.
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Figure 55: Security through visibility, cacti fences, and gates (Author)

Economics
The final determinant that impacts the development of Haitian compounds and house
form is economics. As previously stated in the text, it is in Haitian culture and tradition
to add additions to ones home as resources and materials become available to them.
This is partly because Haitians can not afford to build a large home at one time. Most
oftenly, rooms are added to a house as the family grows and more space is needed.
There are two main forms of traditional houses in Haiti, the Kay style and Creole style
house. Both of these houses start at their simplest form with a salle (dining room) and
chambre (bedroom). The main difference is the location of the front porch and how the
house expands. In the Kay style the front porch is located on the short side of the home
as opposed to the Creole style where the front porch is located on the long side of the
house (Stouter 21). Figures 56-60 shows sketches by landscape architect Patti Stouter
of her research on Kay and Creole style housing in Haiti.

Figure 56: Traditional Style Housing in Haiti (Stouter 21)
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For the Kay style house, additional rooms are commonly added on to the back of the
home. Sometimes the last additional room is larger with a level above it. The Kay style
can also expand on either side incorporating a larger porch or more rooms. The growth
of this style of house can be seen in Figure 58.

Figure 57: Elevations of Kay style house (Stouter 22)

Figure 58: Expansion of Kay style house (Stouter 23)

Additions for the Creole style house can be added on to either side of the original form
enlarging the house and the front porch. Haitians also add rooms on to the back of the
house duplicating its size. Figure 60 on the following page shows the expansion of this
traditional style house.

Figure 59: Elevation of Creole style house (Stouter 24)
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Figure 60: Expansion of Creole style house (Stouter 25)

In summation, there are many determinates taken into consideration when Haitian families are developing and expanding their compounds and each of them play a vital role
in the health and sustainability of the houses and compounds.
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Chapter 9

Proposed Disaster Recovery Strategy for Fond-des-Blancs, Haiti
This chapter will focus on the implementation of the proposed disaster recovery
strategy for Fond-des-Blancs, Haiti in the event that a natural disaster devastates the
community. For this situational analysis, the Labady compound will be the focus for
reconstruction and the application of the Phase 1 House.

Phase 2: Destruction to Housing
In order to implement the proposed disaster recovery strategy, the community of Fonddes-Blancs will be hit with a natural disaster scenario. For this study, Fond-des-Blancs
has been hit with heavy rainfall and due to the deforestation of the landscape, a landslide has destroyed all of the houses on the Labady compound. The existing houses on
the compound were not protected from the steep topography to the west of the site
because the family has not constructed any retaining walls. Due to the steepness of
the topography, a landslide will have devastating effects to these existing structures.
Immediately following the landslide, medical teams from St. Boniface Hospital and local Haitians begin the search and rescue phase. Once outside aid arrives, organizations
such as the Red Cross, United Nations (UN), and Non-Governmental Organizations
(NGOs) assist the community in search and rescue. These organizations are usually
equipped with tools that help move and lift debris off of those trapped under the
rubble.
As the search and rescue phase is underway, the Caleb Fellows work with the local and
national government to begin the implementation of this disaster recovery plan that
they have reviewed prior to the disaster. The Caleb Fellows can also set up headquarters at the major nodes in the community, such as the L’Exode Secondary School, the
market, and the church where local Haitian’s can go to figure out what the next steps
are for their families. Since the Caleb Fellows will ultimately be sent out to lead other
rural communities in Haiti, if the disaster effects multiple communities, it allows the
Caleb Fellows to work together simultaneously through the recovery process. This creates a strong network throughout rural Haiti that will improve the effectiveness of the
overall recovery plan. While the Caleb Fellows are assisting the community of Fonddes-Blancs, the current president, Michel Martelly, makes an appeal for outside aid.
Martelly works with the United Nations to conduct initial needs assessments in order
to mobilize relief efforts.
In addition, along with search and rescue and the strategic planning for outside aid and
the mobilization of the recovery process, treatment and survival is also ongoing. If the
St. Boniface Hospital is not destroyed in the landslide, then injured survivors can be
taken to this local hospital to receive immediate treatment. If the hospital is destroyed,
outside organizations, such as the UN and Red Cross can set up medical camps where
medical teams can treat the injured. These field hospitals can be set up in public locations near the existing hospital or at other nodes within the community.
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Phase 3: Emergency Housing
The next phase of the Labady’s housing situation is emergency housing. Since the landslide destroyed all of the houses on the Labady compound, the family will need shelter
for the next few weeks to months until the Phase 1 House can be constructed on their
site. Depending on the severity of the disaster, if the classroom and cafeteria spaces of
the L’Exode Secondary School are not damaged or destroyed, the IDPs of Fond-desBlancs can find emergency shelter in these places. Haitians can also find emergency
shelter in the local market and church if they are not destroyed as well. Figure 61 below
diagrams the openness of these buildings and how beds can be placed so IDPs have
shelter to sleep under and a place to keep their remaining valuables.

Church

Market

L’Exode Secondary School

Secondary School Cafeteria

Figure 61: Emergency Shelter (Author)

In addition to the emergency shelters provided by the local community, the International
Federation of Red Cross and Red Crescent Societies (IFRC) coordinate emergency
camp clusters with the help of the United Nations Human Settlements Programme
(UN-HABITAT). The magnitude of the disaster will determine the amount of temporary
camps and tents that will be needed. Organizations such as the World Food Programme
provide food and basic services to the displaced population of these camps. Figure 66
shows a color-coded map for the location of emergency shelters and camps within
Fond-des-Blancs in the event of a landslide. The key for these color codes can be found
below in Figure 62. Emergency housing maps for the community of Fond-des-Blancs
have also been created in the event of an earthquake and a hurricane. These maps can
be found on pages 53 and 54. The coordination and set up of these camps and shelters will be a combined effort from the Caleb Fellows, the local community, and aid
organizations. The Labady family can seek emergency housing in any of the following
locations identified on the map on the next page.

Emergency Shelter Location
Emergency + Medical Camp Location
Reconstruction Area
No Damage

Figure 62: Color-Code Key for emergency housing location maps. Figures 63-65 (Author)
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Church

St. Boniface Hospital

Figure 63: Location of emergency camps and shelters in the event of a landslide (Author)
Large map is of L’Exode Secondary school and Labady compound

51

Market

In the event of an earthquake, the structures made of concrete masonry will likely collapse if not reinforced adequately or lack rigidity. For this case, we will assume a worse
case scenario where the majority of the structures in Fond-des-Blancs are destroyed.
Open land around the major nodes in the community will be used for emergency camp
sites for the internally displaced Haitians in Fond-des-Blancs. The location of these
emergency camps is show on the map in Figure 64.
In the event of a hurricane, The structures made of concrete masonry will likely withstand if properly reinforced. This includes phase 1 of the secondary school, the cafeteria, Jonas Labady’s house, the teacher’s house, the market building and St. Boniface
Hospital. The remaining structures made of wood post and wood truss roofs covered
with corrugated metal sheets will likely see moderate damage if not total destruction
due to the structures weak fastening and light roofs. The emergency housing map for
this scenario can be found on page 54.

Phase 4: Site Clean-Up/Material Storage
Once IDP families have found emergency shelter and have been treated for their injuries, they have the opportunity to return to their compounds daily to clean up their
site and salvage materials for their Phase 1 House. Since the emergency shelters and
camps are planned locations within the community, it gives IDPs the ability to travel to
and from their compounds as needed. Phase 4 is an important phase for the proposed
disaster recovery process. Unlike the existing phase, IDPs are taking the first initiative
in the rebuilding of their homes and community. Aid agencies in Fond-des-Blancs will
be able to assist families in the clean-up of their site.
For the Labady family, they have the potential to salvage many different materials due
to the variation in construction materials of their existing structures. Jonas Labady’s
house was constructed with a concrete structural frame and infilled with cmu block.
His kitchen was constructed of tree branches, infilled with adobe thatch, and the roof
structure consisted of wood lumber and corrugated metal. Jonas Labady’s sister house
consists of a tree branch frame with woodweave panels set inside. It has a wood frame
roof covered with corrugated sheet metal. Jonas Labady’s mothers house is constructed of a wood lumber frame infilled with wood panels. Her kitchen was built using a tree
branch frame that was infilled with woodweave panels and covered with a wood frame
roof and corrugated metal. Images of these structures can be viewed again in Figure
46 on page 39. Therefore, the Labady family can potentially salvage materials such as
woodweave panels, tree branches, corrugated metal sheets, wood panels, and wood
lumber to use in their Phase 1 House. The existing concrete slabs can also be crushed
up to use as aggregate in the concrete mix for the new slabs.

52

Church

St. Boniface Hospital
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Figure 64: Location of emergency camps and shelters in the event of an earthquake (Author)
Large map is of L’Exode Secondary school and Labady compound
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Church

St. Boniface Hospital

Figure 65: Location of emergency camps and shelters in the event of a hurricane (Author)
Large map is of L’Exode Secondary school and Labady compound
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Phase 5: Phase 1 of House Reconstruction
Now that the Labady compound has been cleaned up and materials sorted and salvaged, the Phase 1 House can be constructed in place of the families existing homes.
While in the emergency camps, the IDPs work with the Caleb Fellows to organize and
plan their new homes. IDPs inform the Caleb Fellows of the number of people in their
family, how many bedrooms they will initially need, whether they would like a Kay or
Creole style house, and if they would like a concrete or wood structural frame for their
house. All of the Phase 1 Houses will be based off of the Kay and Creole style houses
and each house will start with a salle and one or two chambres depending on the size
of the family. The structural grid for the Phase 1 House design was based off of a three
foot grid. The three foot grid can be patterend to develop nine and twelve foot modules for individual rooms. This grid was determined by studying the grid patterns of
existing houses in Haiti. Figure 66 shows the grid pattern of Jonas Labady’s mothers
existing house. The enclosures and apertures of the house were based off of a three
foot grid pattern.

3’

3’

3’

3’

3’

3’

3’

4’

Figure 66: Typical Haitian Housing Grid (Author)

The first phase of the Phase 1 House is the construction of the concrete slab, structural
frame, and wood frame roof. In order to ensure that proper construction techniques
are used in the construction of these houses, local Haitians and contractors can use
the guidance of the LIFEHouse publication. LIFEHouse is a User Construction Manual
meant to teach and guide local Haitians in safe, healthy and sustainable building
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practices (Tarovella and Godwin). The publication has been a joint effort by local
Knoxville, TN architects, editor Susanne Tarovella, coeditor Andy Godwin, contributors
Joleen Darragh and Chris King and by University of Tennessee College of Architecture
and Design Faculty, John McRae and David Matthews. Figure 67 below show illustrations from the LIFEHouse publication.

Figure 67: Illustrations from LIFEHouse (Tarovella and Godwin)

Once the structural frames for the Phase 1 Houses are constructed, fabricated wrought
iron panels that are 9’x10’ and 12’x10’ can be attached to the structural frame. These
modular panels have wood furring strips on their vertical members so IDPs, such as the
Labady family can attach their salvaged materials and enclose their homes. The panels
give the families the freedom to create doorways and window openings where they
see fit and allows them to personalize their house. Wherever there is a lack of salvaged

56

materials to cover the panels and enclose the house, sheets or plywood can be used to
cover the remaining openings. Figure 68 below shows the two types of fabricated panels that are available in a nine foot panel, twelve foot panel, and front door panel. The
first panel is the one previously described and made from wrought iron with wood furring strips mounted to the front. The second panel, which would be the suggested first
option for the panel system, is the use of salvaged tree branches that are connected
into a modular frame by flat stock steel. These panels would reduce material costs in
the construction of the panels and IDPs can attach salvaged materials directly to the
frame. Attachment 4 of this document demonstrates the steps in the construction of
the fabricated panels and their integration in the Phase 1 House.

Pre-Fabricated Wrought Iron Panel

2’-10”

1’-10”

2’-10”

1’-10”

9’-6”

9’-6”

9’-6”
1’-10”

2’-10”

2’-10”

11’-6”

2’-10”

2’-10”

2’-10”

11’-6”

Front Door Panel

2’-10”

2’-10”

8’-6”

12’ Panel

9’ Panel

On-Site Fabrication of Salvaged Tree Branch Panel

9’-6”

9’-6”

9’-6”
1’-10”

2’-10”

1’-10”

2’-10”

1’-10”

2’-10”

2’-10”

11’-6”

Front Door Panel

2’-10”

2’-10”

2’-10”

12’ Panel

2’-10”

2’-10”

8’-6”

11’-6”

9’ Panel

Figure 68: Panel System Construction and Options (Author)

For the Phase 1 Houses on the Labady Compound, Jonas Labady’s second generation
house will be a concrete structural frame based off of the Creole style House. Jonas
Labady’s sister second generation house will also be based off of the Creole style
house but constructed of a wood structural frame. Lastly, Jonas Labady’s mothers first
generation house will be built of a wood structural frame and based off of the Kay style
house. Figures 69-79 represent Phase 5 of the housing process and the implementation of the Phase 1 Houses on the Labady compound.
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1st generation Labady House_Jonas’s mothers house
2nd generation Labady House_Jonas’s sisters house
2nd generation Labady House_Jonas’s house

Figure 69: Proposed Site Plan for Labady compound (Author)
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Figure 70: Plan of 1st generation home_Phase 1 (Author)
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Figure 71: Section of 1st generation home_Phase 1 (Author)
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Figure 72: Exterior perspective of 1st generation home_Phase 1 (Author)
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Figure 73: Plan of 2nd generation home_Phase 1 (Author)
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Figure 74: Section of 2nd generation home_Phase 1 (Author)
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Figure 75: Exterior perspective of 2nd generation home_Phase 1 (Author)
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Figure 76: Plan of 2nd generation home_Phase 1 (Author)
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Figure 77: Section of 2nd generation home_Phase 1 (Author)

63

0’

3’

9’

Figure 78: Exterior perspective of 2nd generation home_Phase 1 (Author)
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corrugated sheet metal
roof
wood plate
hurricane storm clip
1” open space between steel
panel and structural frame
wood furring strip
2”X4” wood rafter
4”X4” wood beam
steel frame panel

nails or screws to attach
salvaged materials to wood
furring strips
salvaged corrugated sheet
metal
gravel from rubble
concrete slab on grade

Figure 79: Sectional-axon showing panel application and interior salle_Phase 1 (Author)
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For the construction of the first phase of the Phase 1 House, the following LIFEHouse
illustrations have been selected as conducive. Organizations such as the United States
Agency for International Development (USAID), the Office of U.S. Foreign Assistance
(OFDA), the National Military, NGOs, and small volunteer groups can also help contractors and IDPs in the construction of their homes by assisting in the development,
analysis, and promotion of post-disaster best practices.

Concrete Foundation

Concrete Construction + Reinforcement

Light-Frame Roof Structures

Site Selection

Figure 80: LIFEHouse illustrations that are applicable in Phase 5 (Tarovella and Godwin)

The Phase 1 House is very beneficial to the reconstruction process. This new house reduces the need for temporary camps and houses, it provides business to the local steel
shop, it reuses salvaged materials, it is structurally sound, and gets the community
actively involved in the reconstruction process and the personalization of their home.
Since the Phase 1 House replaces the need for temporary houses, the money used
for these structures can now be invested into the construction of the Phase 1 House.
This funding is provided by International Financial Institutions (IFIs), the World Bank,
Regional Develpoment Banks, and private donors. Although the upfront costs for the
Phase 1 House is more than most temporary shelters, the long-term costs of the Phase 1
House is cheaper. The Phase 1 House reduces the need to build a permanent house because it is permanent. Figure 81 shows a cost analysis between the Phase 1 House and
a temporary shelter that was constructed by Catholic Relief Services after the January
12th, 2010 earthquake in Port-au-Prince Haiti.
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Catholic Relief Services_Temporary Housing

Constructed in Port-au-Prince, Haiti following January 12th, 2010 earthquake

1st Generation Labady House

2nd Generation Labady House

$3,000

2nd Generation Labady House

$3,000

$3,000

Total Cost to Build Temporary Shelters on Compound = $9,000

Proposed Phase 1 Housing_Permanent Housing
Phase 1 Housing constructed instead of temporary shelters

1st Generation Labady House

2nd Generation Labady House

2nd Generation Labady House

$6,000
$6,000
$6,000
Total Cost to Build Permanent Houses on Compound = $18,000

Total Construction Costs of Rebuilding Labady Compound
Following Existing Disaster Relief Strategies:
Temporary Shelters

$9,000

+

Permanent Housing

$18,000

Total = $27,000

Following Proposed Disaster Recovery Strategies
Temporary Shelters

$0

+

Permanent Housing

$18,000

Total = $18,000

Figure 81: Cost Analysis of temporary shelters vs. Phase 1 House (Author)
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The Phase 1 House also saves in construction costs because salvaged materials are
being used to infill the structure. A 4x8 sheet of plywood In rural Haiti cost around
$150.00 (Thomas). Reducing the need to use a large amount of this material in the
initial phase makes a large difference in the overall cost of the house. Using salvaged
material in the construction of the house also gets the community involved in the
reconstruction of their homes. Having the ability to personalize the openings and enclosures in their homes makes each house unique and unlike the monotonous rows of
temporary shelters. The panel system also improves the economy of Fond-des-Blancs.
The local steel shop has the opportunity to construct the wrought iron panels that will
be used in numerous Phase 1 Houses throughout Fond-des-Blancs.
In addition to the above benefits of the Phase 1 House compared to temporary houses,
the Phase 1 House is also structurally sound. The entire structure for the first phase of
the house as well as all additional rooms is completely constructed during phase 1 of
the Phase 1 House. Existing temporary shelters only consist of one to two rooms. IDPs
will expand these shelters in order to add additional rooms. Often times their new
structures are not securely connected to the existing temporary shelter, thus making
the house and family vulnerable to future disasters. Since the Phase 1 House takes into
account future expansion, IDP families only have to infill between the existing structure
to add another room. This makes the longevity of the house secure and safe for Haitian
families.

Phase 6: Phase 2 of House Reconstruction
Phase 2 of the Phase 1 House involves the addition of rooms and the beginning of the
replacement of the wrought iron panels. In this phase, the panels that are replaced in
the house by new permanent materials can be moved and attached to the structural
frame of a kitchen. This allows the family to slowly rebuild all of the structures on their
compound. For the Labady family, Jonas and his mother were able to replace panels
from their house and use them for their kitchens in this second phase. Figure 82 on
the next page shows the transformation of the site plan from phase 1 to phase 2 of the
Phase 1 House. The wrought iron panels are very beneficial to the later phases of the
rebuilding process because they are not permanent. If families want to infill the exterior
walls to create an additional room, the now interior panel can be removed to create a
space that is the size of two rooms. Other transformations that are happening during
this phase is the addition of retaining walls to protect the Phase 1 Houses. The aggregate for these walls can come from the leftover broken up material of the existing slab.
Gutters can also be added to the roofs of the Phase 1 House so the families can begin
to collect rain water. The transformation of each house on the Labady compound can
be viewed in Figures 82-93 on the following pages.
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Figure 82: Site Plan for Phase 2 of Labady Compound
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Figure 83: Plan of 1st generation kitchen_Phase 2 (Author)
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Figure 84: Plan of 1st generation home_Phase 2 (Author)
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Figure 85: Section of 1st generation home_Phase 2 (Author)

Figure 86: Exterior perspective of 1st generation home_Phase 2 (Author)
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Figure 87: Plan of 2nd generation home_Phase 2 (Author)
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Figure 88: Section of 2nd generation home_Phase 2 (Author)
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Figure 89: Exterior perspective of 2nd generation home_Phase 2 (Author)
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Figure 90: Plan of 2nd generation kitchen_Phase 2 (Author)
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Figure 91: Plan of 2nd generation home_Phase 2 (Author)
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Figure 92: Section of 2nd generation home_Phase 2 (Author)

Figure 93: Exterior perspective of 2nd generation home_Phase 2 (Author)
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For the construction of the additions of the second phase of the Phase 1 House, the
following LIFEHouse illustrations have been selected as conducive.

CMU Block Construction

Concrete Retaining Walls

Water Collection

Ventilation of Interior Spaces

Figure 94: LIFEHouse illustrations that are applicable in Phase 6 (Tarovella and Godwin)

Phase 7: Phase 3 of House Reconstruction
In phase 3 of the house reconstruction, the wrought iron panels in the Phase 1 Houses
are completely replaced with permanent building materials. In addition, some families
are still infilling exterior walls to create additional rooms. Since rooms are still being
added, it allows for the future integration of indoor plumbing into the Phase 1 Houses
by placing all plumbing fixtures on the exterior walls that are under construction. Phase
3 also involves further personalization by each family to their individual Phase 1 House.
The houses are finished with preferred materials and color is introduced into the pallet.
When the Phase 1 House is completely transformed, each family has a permanent home
that is structurally safe, healthy, and sustainable to future natural disasters. Figures 95106 on the following pages show the final transformation and completion of the Phase
1 Houses on the Labady Compound. The wrought iron panels that have been replaced
can be stored away until another disaster causes devastation to Fond-des-Blancs or
other rural communities. Since wrought iron is very durable, the upkeep for these panels is minimal from disaster to disaster. Thus, investing in these panels initially will continue to save more and more money on disaster relief housing in the future.
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Figure 95: Site Plan for Phase 3 of Labady Compound
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Figure 96: Plan of 1st generation kitchen_Phase 3 (Author)
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Figure 97: Plan of 1st generation home_Phase 3 (Author)
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Figure 98: Section of 1st generation home_Phase 3 (Author)

Figure 99: Exterior perspective of 1st generation home_Phase 3 (Author)
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Figure 100: Plan of 2nd generation home_Phase 3 (Author)
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Figure 101: Section of 2nd generation home_Phase 3 (Author)
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Figure 102: Exterior perspective of 2nd generation home_Phase 3 (Author)
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Figure 103: Plan of 2nd generation kitchen_Phase 3 (Author)
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Figure 104: Plan of 2nd generation home_Phase 3 (Author)
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Figure 105: Section of 2nd generation home_Phase 3 (Author)

Figure 106: Exterior perspective of 2nd generation home_Phase 3 (Author)
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Chapter 10

Sharing the Knowledge
The significance of the proposed natural disaster recovery process and the Phase 1
House is its transferability to other rural communities in Haiti and potentially developing countries around the world. The main principles of the proposed disaster recovery
process and Phase 1 House that are major improvements from the existing process and
temporary shelters are the encouragement of community involvement, the implementation of shelters that utilize local building materials and techniques, the improvement
of the local economy, the reduction of costs spent on temporary shelters, the reduction of time in which internally displaced persons live in camps, the fulfillment of IDP
families preferences and needs, and the sharing of knowledge in pre-disaster recovery planning. Specifically for rural Haiti, the proposed recovery process will become
more and more successful and utilized as the Caleb Program continues to teach and
send young leaders to communities throughout Haiti who can promote pre-disaster
planning. The Phase 1 House will also improve over time as the construction process
is adapted into Haitian tradition and the distribution of the LIFEHouse publication becomes a nationwide source for good building practices. The overall goal for the proposed natural disaster recovery process and Phase 1 House is to provide communities
with the knowledge about the importance of building back better in order to create
safe, healthy, and sustainable living conditions for themselves and their families. Since
the recovery process highlights specific phases and the encouraged involvement of the
community, government, and relief organizations at each phase, IDPs from around the
world can adapt this process to their communities current circumstances. The hope is
that one day developing countries will see the benefits of this recovery process in Haiti
and will take a proactive approach in implementing this process or one similar within
their own communities.
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